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(57) Abstract 

The nozzle unit (26) for an injection molding machine has an air supply tube (55-57) and a plastic material supply 
chamber (54) and a valve means (59) for selectively controlling the injection of air and/or plastic, separately or intermixed, 
into a mold cavity (58). The air may also be introduced into the mold cavity prior to or after the injection of the plastic ma- 
terial, and the volume of plastic material can be varied for successive injections to provide for molded articles of varying 
size and design charac teristics. 
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METHOD AND INJECTION NOZZLE UNIT FOR MOLDING A 
PLASTIC ARTICLE 



This invention relates to an injection nozzle 
unit and method for molding plastic articles having pre- 
determined density a,nd surface characteristics. 

Injection nozzles for injecting a plastic ma- 
5 terial into a mold cavity separately or concurrently with 
a blowing agent or mixed with, air or gas are well known. 
To obtain these various type molded articles generally 
requires different type injection nozzle units. However , 
even with, different nozzle units utilized for specific 

10 purposes, difficulties aire encountered in efficiently 

and economically producing quality molded plastic articles 
due to nozzle clogging, especially in the molding of 
fiberglass articles, or to residual material remaining 
in the nozzle unit following an injection operation so a 

15 as to impair the quality of a next mold injection. Ad- 
ditionally, in some instances, a too rapid flow of the 
injection material into the mold cavity results in sur- 
face irregularities or in the incomplete forming of 
mold details in the finished molded article. 

20 This invention provides a nozzle unit adapted 

to handle different plastic compositions efficiently and 
economically to produce quality molded articles. The 
injection material can be injected alone or intermixed 
with a suitable gas or air which will hereinafter col- 

25 lectively be referred to a,s "a gas". The plastic ma- 
terial can be injected alone into the mold cavity and the 
gas can be injected into the mold cavity prior to or 
following a plastic injection. The plastic, therefore, 
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can be injected into a gas pressurized mold cavity or 
following a plastic injection operation gas can be used 
to clear the nozzle unit of residual plastic concurrently 
i/ith assuring a complete filling of the mold cavity with 
5 plastic . As a result of this controlled injection of a 
gas and/or plastic material, quality molded articles are 
efficiently and economically produced. 

Fig* 1 is a rear perspective view of an in- 
jection molding machine embodying the nozzle unit of this 
10 invention; 

Fig. 2 is an enlarged longitudinal sectional 
view of the nozzle unit shown generally in Fig. 1; 

Figs. 3, 4, 5 and 6 are sectional detail views 
taken along the lines 3-3, 4-4, 5-5 and 6-6, respectively, 
15 in Fig. 2; 

Fig. 7 is a sectional detail view showing the 
coacting relation of the nozzle unit with the inlet of 
a mold cavity for injection into the mold cavity of a 
gas only; 

20 Fig. 8 is a sectional detail view illustrated 

similarly to Fig. 7 showing parts in changed positions; 

Fig. 9 shows the nozzle unit in position for the 
injection of a fiberglass and plastic composition ma- 
terial into a mold cavity; 
25 Fig. 10 is illustrated similar to Fig. 9 and 

shows the nozzle unit in position for cutting off the 
injection of the composite fiberglass and plastic ma- 
terial into the mold cavity; 

Fig. 11 is illustrated similar to Fig. 10 and 
30 shows the nozzle unit out of operative association with 
the mold cavity inlet and the resultant cylindrical re- 
sidual core on the molded article; 

Fig. 12 illustrates the relative arrangement 
of the nozzle unit parts for concurrently injecting a 
35 composite plastic material of incompatible plastics mixed 
with a gas for injection into a mold cavity to produce a 
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molded container having a gas permeable wall structure; 

Fig. 13 illustrates the completion of a plastic 
injection operation wherein the mold cavity has an un- 
filled void and residual plastic remains in the nozzle 
5 unit; 

Fig. 14 illustrates the residual plastic shown 
in Fig. 13 being injected into the mold cavity by a 
pressurized gas to fill the cavity void concurrently with 
clearing the nozzle unit of the residual plastic; 
10 Fig. 15 illustrates the injection of a plastic 

material into a mold cavity against atmosph_eric pres- 
sure; 

Fig. 16 illustrates the tendency of the leading 
edge or surface of plastic being injected against an 
15 atmospheric pressure to shatter or disrupt during the 
filling of the mold cavity; 

Fig. 17 illustrates the injection of a plastic 
material into a prior gas pressurized mold cavity and the 
resultant smooth flow of the material into all portions 
20 of the cavities sidewall by a controlled rate of release 
of the pressurized gas to retain the leading surface 
of the injected plastic material against disruption; and 

Fig. 18 is a diagrammatic illustration of a 
computer programmed control circuit for operating the 
25 nozzle unit in accordance with specified injection re- 
quirements . 

With, reference to the drawings, there is shown 
in Fig. 1 a molding machine 20 with an elongated main 
frame 21 having a mold unit 22 positioned adjacent one 

30 end 23 to be hereinafter referred to as the forward end 
of the main frame 21. The mold 24 has a cavity inlet 
25 arranged for operative association with the nozzle 
unit 26 of this invention. 

The nozzle unit 26, shown generally in Fig. 1, 

35 is mounted at the forward end of an injection barrel 27 
for a screw 29 driven by a motor 31 supported on a 
mounting member 37 on a carriage 33. The injection barrel 
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projects forwardly from a cross head 32, supported on 
the carriage 33. The cross head additionally supports 
a pair of cylinder assemblies 34 arranged to opposite 
sides of the barrel 27 with their associated piston 
5 rods 36 carried in the mounting member 37 for the 
motor 31. The cylinders 34 operate to move the bar- 
rel 27 relative to the injection screw 29 during an 
injection opera tion, with the material to be injected 
being admitted to the barrel 27 from a hopper 28. The 

10 nozzle unit 26 is movable into and out of operative as- 
sociation with the mold cavity inlet 25 on a reciprocal 
movement of the carriage 33 relative to the machine frame 
21. This reciprocal movement is responsive to the op- 
eration of a double acting cylinder 38 pivotally inter- 

15 connected between the carriage 33 and the frame 21 and 
the operation of which is controlled by a linear trans- 
ducer 39 mounted on the frame 21 for coacting engagement * 
with a limit member 41 on the carriage 33, 

The injection nozzle unit 26 of this in- 

20 vention CFig. 2) includes a housing unit 42 comprised of 
three sections , namely, a forward section 43, a central 
section 44, and a rear section 46 which are threadably 
interconnected as indicated at 47, with, the rear section 
46 in threadable connections at 45 with the forward end 

25 of the injection barrel 27. The housing unit 42 is 
of a generally cyclindrical tubular shape having a ma- 
terial inlet 48 in the rear housing section 46 open to 
the forward end of the injection barrel 27. The forward 
housing section 43 has a front wall 49 formed with a 

30 central projected dome 51 for coacting engagement with 
the concave depression 52 at the outer end of the mold 
cavity inlet 25. The front wall 49, which constitutes 
the front wall of the housing unit 42, has a bore 53 of 
a reduced section relative to the housing axial bore 54 

35 for a purpose to appear later, in this respect, it is to 
be noted that the bore 54 is of varying diameters as it 
extends through the connected housing sections 43, 44 and 46. 
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A supply tube 55 for supplying a gas to the mold 
cavity includes a, lateral section 56 positioned trans- 
versely of the rear housing section 46 to which is se- 
cured a longitudinal section 57 extended axially of and 
5 within the housing hore 54 for the termination adjacent 
the rear end of the housing front section 43, 

The admission of plastic material from the 
housing bore 54 into the mold cavity 58 is under the 
control of a valve means indicated generally at 59 
10 (Figs* 2 and 6) and including a tubular generally cyl- 
' indrical shaped valve member 61 and the reduced bore 
section 53 in the housing front wall 49. The valve mem* 
ber 61 has a main body section 62 slidably mounted on 
the gas supply tube section 57 and a front end portion 
15 63 of a reduced diameter. An axial bore in the valve 
member 61 has bore sections of varying diameters over 
the length thereof. The rear end portion of the body 
section 62 has a series* of three radially extended vanes 
64 (Figs- 2 and 3), the extremities of which are in guid- 
20 able engagement with the inner peripheral surface of the 
bore 54 in housing section 44 to guide reciprocal move- 
ment of the valve member axially of the housing unit 42. 

The junction of the housing sections 43 and 44 
is defined by a shoulder 66 CFig. 2) for abutting en- 
25 gagement with the forward ends 67 of the vanes 64 to 
limit forward movement of the valve member 61 relative 
to the housing unit 42. A compression spring 68 is 
mounted about the longitudinal section 57 of the gas 
supply tube and arranged in compression between the vanes 
30 64 and a shoulder 69 located forwardly of the gas sup- 
ply tube lateral section 56 and formed in the housing 
bore 54 within the rear housing section 46. The spring 
68 functions to continuously urge the v&lve member 61 
into engagement with the shoulder 66. 
35 As shown in Figs. 2 and 7, when the valve member 

61 engages the shoulder 66 the front end section 63 
thereof is moved forwardly of the front end 70 of the 
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supply tube section 57. A. check valve unit 75 is car- 
ried in the valye member 51 forwardly of the supply 
tube section 57 and rearwardly of the reduced end sec- 
tion S3 of the valve member 61 which section 63 is 
5 guidably supported for reciprocal axial movement within 
the bore 53 to function as a slide valve within an an-^ 
nular bearing formed by the inner peripheral surface of 
bore 53. The check valve 75 (Figs. 5 and 6} operates 
in response to pressure differences at the opposite ends 

Xa thereof to control the supply of gas from the tube 55 
and through the slide valve 63 into the inlet 25 of the 
mold cavity 58. 

The slide valve section 63 of the valve member 
61 (Figs. 6 and 71 is formed with radially extended 

15 passage ways 71 that are positioned within the bore 53 
when the valve member 61 is in abutting engagement with 
the shoulder 66 on the housing unit 42. In this position, 
the valve member 61 cuts off the travel of plastic ma- 
terial into the mold cavity 58 from the housing bore 54. 

20 With the valve member section 63 positioned in registra- 
tion with, the cavity inlet 25 the check valve 75 is 
movable to an open position to provide for the admission 
of gas from the supply tube 55 into the mold cavity 58. 
To inject a plastic material into the mold 

25 cavity 58, the nozzle unit 26 is movable forwardly as a 
unit relative to the valve member 61 from its position 
shown in Fig. 7 to the position thereof shown in Fig. 8. 
By virtue of the valve member section 63 being engaged 
at the mold cavity inlet 25 this forward movement results 

30 in a compression of the spring 68 and movement of the 
housing 42 in a direction forwardly of the valve member 
61 to the position shown in Fig. 8 wherein the dome 51 
on the front wall 49 of the housing is received in a 
nested relation within the depression 52 at the mold 

35 cavity inlet 25 and the passages 71 are moved inwardly of 
the bousing 42 and out of the bore 53. Plastic material 
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within the hore 54 of the housing 42 is thus permitted 
to flow through, the passages 71 and the slide valve 
section 63 into the mold cavity 58. 

On a withdrawal or rearward movement of the 
5 housing 42 out of engagement with, the mold inlet 25 
and retraction of the passages 71 within the bore 53, 
the flow of plastic through, the passages is positively 
cut off by coacting action of the shoulder 72 at the 
inner end of the bore 53 with, the rear or trailing edges 

IQ 73 of the passages 71 (Fig. 8). This cutting action 

takes place in response to the yieldable pressure applied 
by the spring 68 urging the valve member 61 into en- 
gagement with the. housing 42 at the shoulder 66. During 
the injection of plastic material , and as illustrated 

15 in Fig. 8, the check, valve 75 is moved to a gas closing 
position therefor by the pressure applied thereon by the 
injected plastic material. 

As thus far described, it is seen that when the 
slide control 63 of the member 61 is in the plastic 

2 Q closed position therefor, shown in Figs. 6 and 7, gas 
alone may be injected into the mold cavity 58 from the 
supply tube 55. During this gas injection the check 
valve 75 is moved to its open position by the pressure 
applied thereon by the gas from the supply tube 55. 

25 With the slide control valve 63 in the plastic open 
position therefor, shown in Fig. 8, and the gas supply 
to the tube 55 shut off, the check valve 75 is moved to 
its gas closed position by the pressure applied thereon 
by the injected plastic so that plastic alone is admitted 

3 0 to the mold cavity 58. However, in this plastic open 
position of the slide control valve 63 gas may be in- 
jected into the mold cavity concurrently with the plastic 
material by applying a gas pressure on the check valve 75 
greater than the counter pressure applied thereon by the 

35 plastic material. 

In the operation of the nozzle unit 26 of this 
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invention, it is contemplated that each injection op- 
eration be controlled by a programmed computer so that 
(1) gas may be injected into the mold cavity either be- 
fore or after the injection therein of a plastic material, 
5 (2) the shot volume of the injection operation may be 
varied and (.3). gas and plastic can be injected together 
into the mold cavity. There is illustrated in Fig. 18 
a computer programmed control system having a source 74 
of a gas or air supplied under pressure by a pump 76 

10 through a line 77 provided with a computer actuated 

solenoid valve 82 which, regulates the gas flow to a pres- 
sure transducer 78 that admits the gas to th.e supply 
tube 55. A pressure release line 79 carries a computer 
activated solenoid valve 81 which operates reversely 

15 relative to the solenoid valve 82 in the line 77? namely, 
when the yalve 82 is in open position, the valve 81 is 
in the closed position therefor aad in turn, valve 82 is 
in the closed position when valve 81 is in an open po- 
sition. This concurrent actuation of the valves 82 and 

20 81 takes place in response to the computerized program. 

The movement of the slide valve portion 63 of 
the valve member 61 into and out of engagement with, the 
mold inlet 25 takes place in response to the operation 
of the cylinder 38 which is actuated by the linear trans- 

25 ducer 39 having connection with, the computerized control 
system. The signal from the linear transducer 39, through 
the computerized system, actuates solenoid valves 83 and 
84 which control th.e supply of oil from a reservoir 85 
to the double acting cylinder 38. The reciprocal move- 

30 ment of the injection housing 27 and injection nozzle 
unit 26, as a unit with, respect to the injection screw 
29, is responsive, as previously described, to the opera- 
tion of double acting cylinders 34 for movement in one 
direction by a computer actuated solenoid valve 86 

35 and movement in an opposite direction by the pressure 
of the plastic material collected or accumulated on the 
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front side ox end of the injection screw 29. 

In this respect f it is to be noted that the 
injection barrel or housing 27 is heated to a predeter- 
mined temperature , depending upon the characteristics of 
5 the plastie material being injected f by suitable heating 
elements maunted thereon and indicated at 88 CFig. 1) . 
The computer system Cnot shown), for controlling the op- 
eration of; the control circuits shown in Fig. 18 pro- 
vides for th.e injection operation of the nozzle unit 26 in 
10 a predetermined manner dependent upon the composition of 
the injection material and the design characteristics 
or specification of the article to be molded. 

In Figs. 9, 10 and 11 there is illustrated the 
operation of the nozzle unit 26 for the injection into 
15 a mold cavity 92 of a fiberglass-plastic material. 

Generally, in the injection of material mixture of this 
type there remains at the termination of injection a 
ragged or shredded end of the mixture within the injection 
nozzle and a corresponding ragged or shredded end of the 
20 material at or within the inlet 91 to the mold cavity 92. 
In, other words, on termination of the injection opera- 
tion the mixture is pulled apart at the injection nozzle 
rather than being efficiently cut off. In Fig. 9 the 
plastic fiberglass material 89 is being injected from the 
25 housing bore 54 and through the passage ways 71 into the 
mold inlet 91. On movement of the housing 42 relative 
to the valve member 61, to their positions shown in Fig. 
10, the material 89 is sheared or cut off on entry of 
the passage ways 71 within the bore or annular seat 53 
30 by the coaction of the shoulder 72 at the inner end of 
the bore 53 with, the rear sides or edges 73 of the pas- 
sage ways 71. Thus, as shown in Fig. 11, a clean cut 
edge 95 of the material remains within the nozzle 26 with 
a corresponding clean cut edge 93 at the trailing edge 
35 of the residual material 94 remaining within the mold 
inlet 91 and removable from the mold cavity with the 



SUBSTITUTE SHFFT 



WO 89/05226 



PCT/US88/01387 



- 10 - 

completed article. It is seen, therefore, on the next 
successive injection of material/ the injection takes 
place freely without obstruction from any residual por- 
tions of material within the nozzle or at the mold cavity 
5 inlet.. 

In Fig. 12, there is illustrated the operation 
of the injection nozzle 26 for the molding of a container 
article requiring porous sidewalls such as a flower pot 
.indicated for the mold cavity 58a. In this example, the 

10 material to be injected is comprised of a couple of 

incompatible plastic material materials such as a poly^ 
ethylene and styrene materials which are mixed in the 
proportions by weight of 60 percent of a polyethylene to 
4Q percent of a styrene or 40 percent of a styrene to 60 

15 percent of a, polyethylene. Incompatible nylon and rub- 
ber materials may also be used in the same reversed 
proportions by weight. 

On being heated, the separation of the contiguous 
incompatible materials is retained in the melted mixture. 

20 Simultaneously, with the injection of the incompatible 
plastics mixture, gas is supplied from the gas supply 
tube 55 into the mixture at a pressure slightly greater 
than the pressure of the injected material so as to be 
intermixed with, such material on entry into the mold 

25 cavity 58a. This mixing of air or gas with the in- 
compatible plastic mixture results in the formation of 
air voids 96, shown enlarged in Fig. 12 f that are in- 
terspersed between contiguous portions of the incompatible 
plastics of a size to form a gas pervious sidewall in 

30 the molded container* 

Figs. 13 and 14 illustrate the operation of the 
injection nozzle 26 to fill out a mold cavity with plas- 
tic material without requiring the injection of additional 
material for such purpose, Thus, in Fig. 13, on com- 

5 pletion of the injection of material into the mold cavity 
58b, there remains voids 97 within the mold cavity remote 
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from the cavity inlet 25. On retraction of the nozzle 
housing 42 away from the inlet 25 to position the pas- 
sageways 71 within thje bore 53 to close off the in- 
jection of further material into the mold cavity 58b 
5 CFIg. 14)_, gas from the supply tube 55 is* applied against 
the residual plastic 98 to fill the voids 97 as shown 
in Fig. 14. 

It is well known that in the injection of ma- 
terial into ,a mold cavity that the air within the cavity 

10 is exhausted or released to permit conformance of the 
injected material with, the configuration of the mold 
cavity. However, and as illustrated in Figs. 15 and 16, 
it frequently occurs that the pressure acting on the 
leading edges 99 moving within the mold cavity 58c 

15 encounter little or minimum pressure from the air being 
exhausted. As a result, these leading edges 99 fre- 
quently explode or shatter and become fragmented. This 
condition interferes with, a smooth flow of the injected 
material into or against all portions of the cavity 

20 sidewall and particularly where the sidewall has an ir- 
regular or detailed surface. 

To overcome this condition, the nozzle unit 26 
is initially In its position of Fig. 7 to introduce air 
alone and under pressure into the mold cavity 58c. 

25 This air pressure is then retained within the cavity 58c 
during the injection operation by controlling the release 
of the exhausted air through a regulating valve indicated 
at 101 so that any tendency of the leading edges 99 of 
the incoming material to explode or shatter is counter- 

30 acted by the applied controlled pressure within the mold 
cavity. As a result, the leading edges 99 retain their 
smooth shape for a controlled slow flow of the material 
into all portions of the mold cavity. 
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CLAIMS 

1. h nozzle unit for a molding apparatus in- 
cluding a mold cavity for receiving a gas and an in- 
jection material, comprising: 

Ca). a cylindrical housing having an axial 
bore therethrough, with, a material inlet 
at one end and a reduced bore section at 
the other end thereof; 

(M a gas supply tube mounted within and ex- 
tended axially of said housing; 

Ccl va,lve means in said housing for controlling 
the flow of gas and injection material 
from said housing into said mold cavity, 
including a valve member movably mounted 
in said bore for movement axially of said 
bore having a valve portion slidably mov- 
able within said reduced bore section to 
a first position wherein gas only is sup- 
plied to said mold cavity and to a second 
position wherein injection material alone 
or together with a gas is admitted to said 
mold cavity; and 

(_d). means for selectively controlling said 
valve means fox movement to said two po- 
sitions therefor, 

2. A nozzle unit according to claim 1 wherein: 
(.a) said supply tube has an outlet end por- 
tion and said valve member has an axial 
bore with a first section for receiving 
said outlet end portion and a second re- 
duced section in said valve portion; and 
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CJb) a, check valve unit in said valve member 
at the junction of said first and second 
bore sections. 

3. A nozzle unit according to claim 1 

wherein : 

(a) the inner end of said housing reduced 
bore section terminates in a shoulder and 
said valve portion is of a tubular cylin- 
drical shape formed with, radial passage- 
ways; and 

Cb). said radial passageways are within said 
housing reduced bore section and said 
shoulder and valve portion coact to cut 
off the supply of injection material 
from said housing and through such pas- 
sageways and into said mold cavity when 
the valye member is in said first moved 
position therefor. 

4. A 1 nozzle unit according to claim 2 in- 
cluding : 

(.a) means for supplying injection material 
under pressure into said housing; 

(b) . means for supplying a gas under pressure 

to said supply tube; 

(c) said check valve unit movable to a closed 
position therefor in response to the pres- 
sure of said injection material and to an 
open position therefor in response to the 
pressure of said gas; and 

(.d) means for selectively controlling the sup- 
ply of a gas to said supply tube to provide 
for the injection into the mold cavity 
of material alone or material mixed with, 
a gas when the valve member is in the se- 
cond position therefor. 
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5. A nozile unit for a molding apparatus in- 
cluding a mold having a mold cavity with an inlet for 
receiving a gas and an injection material comprising: 
Cal a cylindrical housing member having an 

axial bore with a material inlet at one end 
and a reduced section at the opposite end 
thereof; 

(b) a gas supply tube mounted within said 
housing axially of said bore in a con- 
centrically spaced relation with, the inner 
peripheral surface of said bore; 

CcJ valve means including a valve member of a 
generally cylindrical tubular shape slid- 
ably mounted on said supply tube with a 
first end section in guidable engagement 
with, said inner peripheral surface and a 
second opposite end section extended within 
and in bearing engagement with said re- 
duced bore section of said housing, said 
opposite end section having radial pas- 
sageways to receive material from witfiin 
said housing for injection into said 
mold cavity; 

tdl a check valve unit in said valve member 

for controlling the flow of gas from said 
supply tube to said mold cavity; 

Ce) means in said housing for yieldably moving 

said valve member to a first position wherein 
said second end section projects outwardly 
from said housing reduced bore section for 
cooperative engagement with, said mold 
cavity inlet concurrently with th_e movement 
of said passageways within said reduced 
bore section; and 

Cf 1 means for moving said housing toward said 
mold cavity inlet to retract said second 
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end section of the valve member and move 
said valve member to a second position 
wherein said passageways are within said 
housing, whereby material within the hous- 
ing is injected into said mold cavity con- 
currently with, the closing of said check 
valve unit by the material entering said 
valve member. 

6. A nozzle unit for molding apparatus in- 
cluding a mold having a cavity with an inlet for an 
injection plastic material comprising: 

(a) tubular cylindrical housing unit having 

an injection material inlet; 
tbl valve means including a tubular cylindrical 
valve member extended axially of said 
housing and having an end portion ter- 
minating at one end in a discharge outlet 
for operative association with, said mold 
cavity inlet; 

Cc) means supporting the valve member in said 
housing unit for linear movement including 
a guide bearing for said end portion; 

(_d) radial passage means in said end portion; 
and 

(.e). means for moving said housing unit to 

control the discharge of injection material 
through, said passage means to said mold 
cavity inlet f said passage means on move- 
ment of the housing unit in one direction 
being moved to a first closed position 
with±n said guide bearing and on movement 
of thB housing unit in an opposite direc- 
tion being moved to a second open position 
within said housing unit. 

7. Th.e nozzle unit according to claim 6 in- 
cluding: 

(.a) a gas supply tube in said housing unit 
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having an outlet open to the opposite end 
of said end portion of the valve member; 
and 

(b) means for controlling the supply of gas 
to said end portion for injection into 
said mold cavity inlet together with or 
separately from said injection material. 

8. The nozzle unit according to claim 7 in- 



(<a) means in said housing unit for yieldably 
urging said valye member in one direction 
to a rest position wherein said passage 
means are in the first position therefor. 

9. A method for injecting an injection ma- 



terial into a mold cavity to form a molded article 
having a smooth outer surface comprising: 

Ca) initially injecting gas under pressure into 
the mold cavity to a predetermined value; 

(b) terminating the injection of the gas to the 
mold cavity concurrently with injecting the 
injection material into the mold cavity 
against the pressurized gas therein; and 

Cc) releasing the gas from within the mold 
cavity to the atmosphere to provide for 
the expansion of the injected material 
within the mold cavity at a controlled 
rate. 

10. A method for molding a plastic container 
with an air permeable sidewall comprising: 



(.a) mixing together at least two incompatible 
plastic materials in predetermined portions 
wherein the mixture on being melted forms 
a composite injection material con- 
sisting of said two plastic materials; and 
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(bl injecting said composite injection material 
concurrently with mixing a gas therewith 
to form voids between contiguous portions 
of the two plastic materials in said com- 
posite melted mixture, 

11. The method for molding a plastic container 
according to claim 10 wherein: 

(.a) said two incompatible plastic materials 

are a polyethylene material and a styrene 
material mixed in th.e proportion by weight 
of 40 to 60 percent of the polyethylene 
material and 60 to 40 percent, respectively, 
of the styrene material; and 

(bl the voids are of a size restricting liquid 
passage through the article sidewall. 

12. The method for molding a plastic container 
according to claim 10 wherein: 

(.a) said two incompatible plastic materials are 
a nylon material and a rubber material 
mixed in proportion by weight of 40 to 60 
percent of the nylon material and 60 to 40 
percent, respectively, of the rubber ma- 
terial; and 

(b) the voids are of a size restricting liquid 
passage through the article sidewall. 

13. A method for the injection molding of 
articles compr is ing : 

(a) providing a nozzle unit having a tubular 
cylindrical portion terminating in a dis- 
charge outlet; 

(b) supplying an injection material into said 
tubular portion through radial passage 
means therein; 

( C j providing an annular bearing unit to guid- 
ably support said tubular portion forlin- 
ear movement; and 
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Cd) controlling the supply of injection ma- 
terial to said passage means by moving the 
tubular portion in one direction to move 
the passage means into said guide bearing 
to progressively close the passage means 
concurrently with the guide bearing cut- 
ting off the admission of material into 
s^id passage means, and moving the tubular 
portion in an opposite direction to pro- 
gressively move the passage means out of 
the guide bearing. 
14. The method according to claim 13 in- 
cluding: 

(.a) supplying a gas to said tubular portion 
upstream fronj said radial passage means; 
and 

(b) controlling the supply of gas to said 

tubular portion for injection into a mold 
cavity together with or separately from 
said injection material. 
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